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INTRODUCTION

The public is gradually becoming aware of the
importance of high blood pressure.

Attention has been

called to this subject chiefly by insurance companies
through their statistical publications and their stress
on blood pressure in insurance examinations.

It can-

not be denied that hypertension should receive more of
the physician's attention, when we realize the promi-

·I

nent place held by that group of disorders listed under

I

the term "cardiovascular diseases" in the mortality

I

statistics of our federal and state governments.

,I

Persistently elevated arterial pressure with

I

associated morbid changes of the vascular tree is prob-

I

ably responsible, directly or indirectly, for more disability and death than any other single pathological
condition, including cancer and tuberculosis.(50)
This problem since the time of Bright (and the
publication of his observations of cases of the disease
which now bears his name) has received increasing attention, and particularly since the advent of the sphygmomanometer the literature has greatly increased on this
important disease •

The exact relationship betv1een

chronic hypertension and certain vascular changes is
•i

'

!

not completely clarified,

I
,I

~lthough

the intense interest

ii
in this subject has in the past three decades added
much to our knowledge of cardio-vascul.ar disease.

It

is within the present generation that the significance
of hypertension and degenerative vascular changes of

.

different organs have been generally recognized as the

'l'
l

l

cause of numerous clinical manifestations.(9)
More recently a phase of hypertension termed
"malignant hypertension" has been receiving widespread
attention in the literature.

The term is being in-

creasingly used.in clinical practice; however, there
seems to be considerable difference of opinion as to
the exact type of cardiovascular disease to which it
should be.applied.

l
l
I

I

·1

I
f

I

CHAPTER I
DEFINITION
Tb.e term "malignant b.ype.t>tension 11 was o.t>iginally
used by Volb.a.t>d and Fab.r in 1914, tb.ougb. tb.ey p.t>eferred
the term "malignant nepb.rosclerosis" wb.icb. they applied
to tb.eir group of patients witb. b.ype.t>tension, dying in
u.t>emia.

Tb.e term designated the pathological state of
,

tb.e kidneys in these patients.

They believed that tb.e

pathology was the result of an inflanmai:Dry condition
superimposed on a sclerosis of the arteries and a.t>terioles of the kidneys.(15)
The term "malignant hypertension., has more recently been used in America, first by Keitb. and Wagener
{49) in 1924 to describe a syndrome in wb.icb. there was
widesp.t>ead disturbance of the arteriola.t> system, retinitis, and a rapidly progressive course witb. a fatal
termination through" failure of one or mo.t>e organs.
Death in such cases was usually not due to renal failure.
Rice {40) states that usince very few have the
same conception of essential hypertension and its definite pathology, one might infer that tb.e disagreement
lies in the many names rather than tb.e disease."

Tb.is

is particularly true in regard to malignant hypertension.
In reviewing the literature it is obvious that many

4

investigators have coined new terms and added their own
definition to the

literat~e

for the same clinical con-

dition which in America is probably better known as
"malignant hypertension" and which appears in the German
literature under the title of "malignant nephrosclerosisn.
Schisler (42) uses the term •malignant hypertension" when the diastolic readings are 110 to 120 or
over and show a high pulse pressure with fundamental
cardiovascular-renal disease, and the patient does not
respond to treatment.

Fishberg (18) employs the term

"malignant phase of essential hypertension".

Bell and

Clawson (6) refer to this type of case as "chronic hypertension with acute uremia".

Klemperer and Otani (31)

prefer the ter.m 0 ma;tignant nephrosclerosis".

Elwyn (16)

applies the term only to the renal arteriosclerosis and
speaks of a "malignant" case as renal arteriosclerosis
with renal insufficiency.

Murphy and Grill (38) give

as synonyms of malignant hypertension, "malignant renal
sclerosis of Fahr", "genuine contracted kidney", and
"chronic interstitial

nephriti~"·

this type of case as "active

Stone (45) designates

arte~iosclerotic

Bright's

disease (with primary hypertension and with kidney insufficiency)"; he also adds the pathological synonyms,
"the primary contracted or red granular kidney", and
"the arteriolosclerotic hypertensive kidney".

-- - - - - - - - - - - - - - -

It is evident that much confusion still exists,
and although there is not full agreement on just what
type of case should be designated as malignant hyJBrtension, the contributions to the literature in the past
few years have helped clarify this subject.
Rice (40) vujects to the use of the term "malignant hypertension" and believes that benign and malignant hypertension are one and the same thing and that
the course of malignant hypertension is not rapidly
progressive as has been reported.

He states:

"If the

kidneys fail rapidly after the first symptom appears
and the patient consults a physician only two years before his death, although he may have had a persistent
hypertension and nephritis for years, he is likely to
have uremia, eye signs, and mental symptoms.

One may

call this syndrome malignant hypertension, but actually
it is the same old picture that our forebearers knew
well, and

~epresents

the terminal years of an undisci-

plined life plus some infection or injury that damaged
the kidneys and liver so that they could not stand the
strain."
But MacMahon and Pratt (34) state that "malignant nephrosclerosis (malignant hypertension) from both
a clinical and pathological standpoint should not be
looked upon as merely a progression of benign
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nephrosclerosis, but rather as a distinct and separate
disease".

Most authors agree with this opinion and be-

lieve that the malignant type represents a distinct
clinical entity.
Kimmelstiel and Wilson (29) in their work on
this problem have shown that the malignant nephrosclerosis of Volhard and Fahr does not give a true picture
of the disease, "malignant hypertension", but represents
only the renal end-stage.

They are of the opinion that

when the malignant hypertension,

a~

described by Keith

and his associates, progresses to the stage of malignant nephrosclerosis, the condition is clinically and
histologically characteristic as described by Volhard
and Fahr.

From their histological as well as their

clinical evidence they proved that malignant hypertension as such precedes the stages of renal involvement.
This work of Kimmelstiel and Wilson tends to
remove much of the confusion which has existed and possibly explains the reason for the different descriptions
of this entity.

Undoubtedly in many of these cases death

occurs before the renal end-stage is reached, while the
remainder terminate in uremia.

Obviously the cases des-

cribed by Keith and his co-workers fit into the former
group, while those described by Volhard and Fahr were
in the latter group.

CH.APTER II
CLASSIFICATION
Keith (25} has classified essential hypertension clinically into practically three groups:
1. Mild benign shows a diastolic under 115 mm
Hg.; no impairment of heart or kidney.
2. Severe benign, diastolic over 115, with
evidence of impairment of the vital organs
and often with changes in the retina.
3. Malignant hypertension, the diastolic over
130 to 150 or over, perhaps with marked impairment of the vital organs with special
changes in the retina and changes in tre
retinal vessels.
Keith and his associates (2'7} classify hypertension into four stages depending on the retinal picture.

They describe these ocular fundi changes as

follows:

In the first stage, hyperemia and mild edema

of the disk and peripapillary retina, with a few superficial hemorrhagic areas and cotton wool exudates, are
present.

In the second stage, the edema of the disk

and retina becomes more marked and spreads into the
macular region and periphery; the hyperemia continues,
the hemorrhagic areas and cotton wool exudates become
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more numerous and are found farther away from the disk
and in the deeper layers of the retina as well;
punctate exudates are seen.

a few

In the third stage, the

edema begins to recede from the peripheral part of the
retina, and small spots of proliferated pigment are
seen in its stead.
.'

Punctate exudates begin to out-

number the cotton wool exudates and arrange themselves
into imperfect star figures in the macular region.

The

hemorrhagic areas are relatively fewer and are, in the
main, more peripherally situated.

The hyperemia of the

disks is less evident and may gradually fade.

In the

fourth stage, the disks have become definitely pale,
and only blurring and increased glial tissue remains
as evidence of the previous edema {secondary atrophy).
Definite perivascular thickening along the walls of
many of the vessels, the veins as well as the arteries,
is seen.

Atrophy has replaced edema of the retina and

only a few residual small punctate exudates may remain.
This group comprises the true malignant hypertension.
Horton {23) adds a fifth vasospastic group,
characterized by marked narrowing of the retinal arteries, by a tendency to arteriolar thrombosis, and by
a diffuse retinitis.

In the earlier case there is little

or no sclerosis of the ar.teries; this apparently develops
later.

9

Fishberg (18) classifies his cases of malignant
hypertension into two groups as follows:
Group 1.

The patient, who ls usually relatively

young, is unaware of previous hypertension.

The clin-

ical course ls severe, hypertensive neuro-retinopathy
and impairment of renal function are either present at
the first examination or develop, and the entire duration
of the symptoms is only a few months to a year or two.
It is impossible to say how long the patient may have had
a previous asymptomatic hypertension.

But at necropsy

great cardiac hypertrophy and well-marked arteriolosclerosis show that the blood pressure has been elevated fol:'
a vel:'y considerable time.
Group 2.

The patient is known to have had es-

sential hypertension for years without impairment of
renal function during this period.

However, without

any obvious reason, the patient rather suddenly takes
a turn for the worse, and it is found that hypertensive neuro-retinopathy and impairment of renal function
are either present or soon develop.

The clinical course

is generally not as rapidly downhill as in the first
group, but the duration of life ls rarely more than two
. years after the appearance of impairment of renal function.

The patients fall in an older age group than the

members of group one, though they are younger than

,..
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individuals with other clinical types or essential
hypertension.

CHAPTER III
ETIOLOGY
Incidence
In 1928, Fahr estimated that approximately
140,000 persons died annually in the United States from

the results associated with hypertension. (30)

No one

has attempted to estimate the number of these deaths
that could be classified as malignant hypertension.
Age
In considering essential hypertension, both
benign and malignant, before the age of 20, the percentage of occurrence is higher in men than in women;
it is equal in the fourth decade; after 40 there is a
decided rise in frequency among women, presumably associated with menapause.

Hypertension follows more

slowly in men but at sixty the distribution is again
about equal between the sexes.(20)
If hypertension comes on in a patient during
the second or third decade of life, the course of the
disease is usually severe and rapid, and the period of
latency, during which there are no symptoms and no
clinical manifestations except the elevation in blood
pressure, is usually short.

This type of case falls

into the group termed "malignant hypertension".

On
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the other hand, if the hypertension begins in the fifth
or sixth decade, the course of the disease is usually
slower, and symp,toms put in their appear·ance later and
are less severe.
clinically.

These cases are classed as benign

The difference in tempo, although its

cause is unknown, remains one of the striking phenomena
of this disease.(35)
Kimmelstiel and Wilson (29) regard benign and
malignant hypertension as two different processes and
use the age incidence as one of the factors in making
their differentiation.

The former, incident in rela-

tively old individuals, is associated with varying degrees of arteriosclerosis and in some cases gradually
leads to moderate renal insufficiency; the latter occurs in younger subjects and has a fulminating termination usually involving the kidney, which shows characteristic arterial lesions.

The difference, they

considered, may be one in the reaction of the arteries
of the individual to the vasospastic process, young
subjects being more "reactive" than older individuals.
Most authors agree that benign essential hypertension is most common in the age groups past 50, and
this accounts for the impression that hypertension is
a natural result of senility and arteriosclerosis of
the smaller vessels.

However, malignant hypertension
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chooses a younger age group, and Keith and his coworkers (27) in their study of 81 cases of malignant
hypertension found the average age to be 42, though the
ages varied from 9 to 64 years, the majority of the
patients being between 33 and 55 years.

This is dis-

tinctly below the age we expect benign essential hypertension.
Constitution and Heredity
A definite relationship between obesity and
hypertension is brought out in most studies of essential hypertension; however, this factor has not been
evident in the cases of malignant hypertension reported
in the literature.
The factor of heredity has not been investigamd,
and the number of cases reported are as yet too few to
warrant a definite statement on the part heredity plays
in malignant hypertension.

In essential hypertension

this factor 1s of much importance, and many investigators have collected conclusive evidence that the heredity
factor is present in practically every case.

Barach (5)

studied a group of families and followed certain patients
over many years.

Of 40 patiepts with hypertension only

two gave no definite history of cardiovascular disease
in the 1nnned1ate family.

Draper and his associates (13)

r
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think that the disorder itself is not inherited but
rather & system or tissue defect which may find expression in a variety of fundamentally related clinical entities.
Infections
The part played by infections is difficult to
determine, and in studies of essential hypertension
the importance of this factor is quite indefinite.
This is also true in malignant hypertension, though
in some of the reported cases it seems likely that
this factor has played an important part, as in the
case reported by Koenigsberger and his associates (33)
in which a patient age 29 suffered from an acute throat
infection two months preceding the onset of his symptoms of malignant hypertension.

Some clinicians em-

phasize especially infections about the throat arrl
sinuses in essential hypertension, and undoubtedly
this factor is of equal importance in malignant hypertension.
The literature is full of theories as to the
cause of malignant hypertension, and several hypotheses
for the explanation of the histologic changes a.re quite
generally accepted as stated by MacMahon and Pratt (34):
"The earliest explanation given by Fahr; assumes the
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presence of a toxin which directly injures the vessel
wall and leads to necrosis and an 1nflannnatory change.
A

second hypothesis suggested by Volhard, oo nside!"s

the lesions to be the end result of prolonged ischemia
through contraction of the large arteries.

A third

and more recent attempt has been made to explain the
changes on the basis of Ricker•s observations bea!"ing
on the variability in the contractility of different
portions of the vascular tree.

It was assumed that a

stimulus sufficient to cause contraction of one segment
of a vessel would lead to paralysis and dilatation of
the smaller vessels beyond, and this if continua:l would
ultimately lead to changes in the vessel wall and even
to necrosis and hemor!'hage.

The most recent a tta mpt at

an explanation is that of Schurman and Mac:Mahon wb:> oonsider that an injury to the endothelium, which may be
very slight or very marked, is really the first and most
important change.

The endothelium constitutes a barrie!'

between the blood and tissue fluid and, when this is injured, substances from the blood may pass into the vessel
wall.

The quantity and quality of these substances vary

with the degree of injury."
Fishberg (18) is of the opinion that the malignant phase of essential hypertension is a severe variety
of essential hypertension in which the disease has been
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complicated by the occurrence of arteriolar necrosis
and endarteritis in the kidneys and sometimes other
organs.

He states that "It seems quite probable that

the necrosis of the renal arterioles in the malignant
phase of essential hypertension is to be vjewed as an
exaggeration of the same process that is documented in
the usual case of essential hypertension by arteriolos clerosis."
The investigations of Klemperer and Otani (31)
are in favor of this conception of arteriolar necrosis
in the malignant phase of essential hypertension as
"acute arteriolosclerosis".

They are of the opinion

that the endarteritis in these cases is likewise an accelerated form of arteriosclerosis.

They consider the

necrosis of the vasa afferentia and glomeruli as ischemic
in nature and due to the cutting off of the blood supply
by the endarteritic lesions in the interlobular arterioles.
Collins (10) in his experiments on dogs found
that arterial hypertension, which results fran constriction of the renal arteries, is not dependent on the nervous connections of the kidney for its production.

He

found that the renal function, as indicated by the NonProtein Nitrogen and Phenolsulphonphthale1n tests, is
not significantly altered by bilateral renal artery constriction, nor are there any histological changes observed in the kidneys.
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Keith, Kernohan, and Anderson (28) suggest that
malignant hypertension may be due , to an inherent dis'

turbance of the sympathetic nervous system, or it may
be due to the action of a hypothetic presser substance
on the sympathetic chain, on sympathetic endings in the
wall of the arterioles, or directly on the smooth muscle
of the vessel wall.

Wagenel:' (46) (47)- in his ophthal-

moscopic observations noted occasionally in the absence
of definite scle.t-osis a marked narrowing of the small
retinal arteries, which was due to actual vasoconstriction; later these same arte.t-ies showed evident sclerosis
of their walls.

This observation suggests that marked

continuous vasospasm may precede and later give rise to
demonstrable histologic change in the arterioles.

Tl::rl.s

theory of development by Keith and his associates is
further supported by the uniform occurrence of hypertrophy in the circular layer of the arterioles.(28)
Wagener (48) states that "The ophthalmoscopic examination lends considerable support to the theory of the
development of sclerosis through the nutritional changes
which result from vasoconstriction."
Bell and Clawson (6) believe that hypertension
is due to direct ol:' to reflex stimulation of the vasomotor center.
evidence:

Their view is based on the following

The blood pressure is regulated chiefly by
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contraction and relaxation of the precapillary arterioles
which receive their nerve supply (vasomotor fibers) from
sympathetic ganglion.

A vasomotor center in the medulla

regulates the tonus of the vascular musculature through
impulses which reach the vessels via the sympatretic
Section of a sympathetic nerve is followed m-

fibers.

mediately by dilatation of the arterioles that it supplies; but after varying periods (a few weeks to a few
months) the vessels regain their normal tonus.

Stimu-

lation of the nerve causes contraction of the arterioles.
Stimulation of the vasomotor center causes general arteriolar contraction which results in increased blood
pressure.

There is abundant physiological evidence that

the vasomotor center may be stimulated by irritants that
act directly on it or by impulses that reach it via the
peripheral nerves.
Theoretically, it is possible that substances
circulating in the blood may act directly on the sympathetic cells or their fibers or the smooth muscle of
the arterioles, causing increased tonus and resulting
in hypertension.

The hypertension resulting :from injec-

tions of epinephrine has been shown to be due to the
direct action of this substance on the terminations of
the sympathetic fibers in the smooth muscle of the arteries and arterioles.

Theoretically, there may be a

--------------------------------------19

reflex stimulation of the arterioles through the sympathetics without involvement of the vasomotor center.(6)
Aitken and Wilson (2) attempted to demonstrate
the presence of a presser substance in the plasma of
the patients suffering from malignant hypertension, but
their results showed no satisfactory evidence of a pressor activity in the blood of these patients.
Rice (40) is of the opinion that the beginning
of all hypertension must be due to arterial spasm whether
it is produced by environmental stimulation, acute tax:i ns,
physiological disorders, or psychic disturbance.

He con-

tends that a considerable number of people in every community will respond to these various stimuli more readily
and more profoundly than the others.

During the first

five or ten years of these reactions the h;ypertension
may be temporary, and small injuries to the vascular system may, and do, disappear, but finally the majority fbllow their destinies and the repeated stresses, infections,
the menapause, years of national depression, and wider a:rrl
wider oscillations of the hourly and daily changes in arterial tension finally produce widespread vascular
that make certain a persistent hypertension.

chan~s

.Any tem-

porary hypertension may become persistent if any one of
a hundred emotional, economic, or physical stresses cm.-

'

not be removed or relieved during the years.
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This is particularly true in essential hypertension of the benign type, as most authors will agree.
Other factors such as tobacco, coffee, alcohol, etc.,
have been accused of being more or less responsible for
essential hypertension.

These factors cannot be mea-

sured and are of doubtful importance; however, the factor
of over-activity or the pace of modern life, as concerned
in the etiology, has been conspicuously absent in so me
cases of malignant hypertension as is pointed out by
Davis and Vanderhoof (12} who state:

"we are absolutely

unable to ascribe any cause for the disease (malignant
hypertension).

In the benign type there is suggestive

evidence that prolonged emotional strain may cause mild
vasoconstriction leading to hypertension, but in malignant hypertension this factor is not apparent."

They

believe that the pathological manifestations suggest some
toxic agent of the pressor type in the circulation or
some obscure derangement of the sympathetic nervous systan.

CHAPTER IV
PATHOLOGY
The present conception of the vascular lesions
of the kidney held by clinicians and pathologists lacks
both uniformity and clearness.

There appear to be three

rather distinct schools of thought:

first, those clin-

icians and pathologists who recognize a granular or contracted kidney resulting from a primary disease of the
small arteries and arterioles, and who use the terms
"chronic vascular nephritis", "arteriolosclel:'otic disease of the kidney", or "hypel:'tensive nephritis", but
who do not attempt to differentiate those cases which
Volhard and Fahr would regard as malignant nephl:'osclerosis from cases belonging to the much more common disease which these same authors called benign nephl:'osclerosis.

The second group is much smaller and is comprised

of these investigators who attempt to differentiate a
benign fl:'om a malignant type of hypel:'tension, but who
simply regard malignant nephrosclerosis ol:' malignant
hypertension as a terminal phase, clinically and pathologically, of a preceding benign vascular disease.

A

third group believes that benign and malignant nephrosclerosis, both from a clinical and pathological standpoint, may appear as two

separ~te

and distinct entities;
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that the malignant nephrosclerosis may become superimposed on a kidney, already the seat of an advanced benign nephrosclerosis.

They believe, and this is im-

portant, that patients who have benign hypertension,
even though it progresses to renal decompensation, need
never show the clinical and histological changes characteristic of malignant nephrosclerosis.

In other words,

this third group, which constitutes rather the minority,
believes that malignant nephrosclerosis may appear independently as a distinct entity, or that it may become
superimposed on the benign disease.(34)
In malignant hypertension the macroscopic picture of the kidneys is often very characteristic.

The

kidneys are generally of normal size or even somewhat
swollen, but in other cases there is considerable contraction.

The surface may be granular, and probably the

size of the kidney and the amount of granulation depends
on the duration of the disease.

The color is usually

brownish or greyish-red and variegated by the presence
of yellowish areas of hemorrhage.

VJb.en hemorrhages are

present in large numbers it is good evidence of malignant hypertension, as such hemorrhages are extremely uncommon in ordinary essential hypertension; however they
are not present in all cases of malignant hypertension.(JS)
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Fahr in 1916, in his study of a series of cases,
found marked changes in the renal arterioles with thickening and even necrosis of the vascular walls; these
secondarily caused distinct changes in the renal parenchyma.

These cases he termed "malignant renal scle-

rosis" because of the presence of renal insufficiency
and an unfavorable prognosis.

He later in 1922 and

again in 1928 discussed his cases of malignant sclerosis and confirmed his earlier findings; but at this time
added that such arteriolar degenerative changes were not
found in other organs and tissues.(28)
Keith and his associates (28) in their study of
necropsy material of malignant hypertension found that
occasionally a glomerulus was completely obliterated.
The glomeruli were often considerably increased in size,
some of them fully twice the size of the norm.al glomerulus.

The glomeruli showed occasional thickening of

the capsules and lobulation and partial hyalinization
of the tufts with an irregularity in the form of the
capsule itself.

The arterioles showed distinct thicken-

ing of the intima and the inner portion of the media,
with hyalinization.
Elwyn (16) finds that in cases of malignant
hypertension the glomeruli are not inflamed, but the
small arteries and arterioles show a thickening of the
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walls and na!'.t>owing of' the lumen.

He states that "as a

.t>esult of' ext.t>eme nar.t>owing and complete occlusion of'
the small arte.t>ies, such as the interlobular arte.t>ies
and the af'f'e.t>ent arte.t>ies of' the glomeruli, the co.t>.t>esponding glomeruli do not .t>eceive blood, become collapsed,
then su!'rounded by connective tissue and f'inally completely obliterated."
Cain (8), in his study of' the histologic changes
in the kidneys in a se.t>ies of cases of' malignant hypertension, f'ound dif'f'use changes involving glomeruli,
tubules, arterioles, and interstitial tissue.

The most

prominent changes occurred in the arterioles; they consisted in extreme narrowing of the lumen, apparent increase in the number pf' endothelial cells, subendothelial
f'atty and hyaline degeneration, appa.t>ent thickening of'
the tunica media, and an increased amount of' connective
tissue, chief'ly in the tunica adventia.

The ratios of'

the wall to the lumen of the .t>enal arterioles we.t>e markedly reduced.

The kidneys were not ma.t>kedly or unif'ormly

decreased in size.
Dubois {14) states that the pathological picture
is similar to that found in the arte.t>iosclerotic group
except that the process occurs rapidly, with a nec.t>osis
of the arte.t>ioles and a rapid closure of' their lumina,
.t>esulting in inf'arction of the glome.t>uli.

He lists the

r·
!
I
!
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changes in the glomeruli of three types:

1) Simple

atrophy from reduced blood supply; 2) rapid hyalinization of the
uli.

glomerulu~;

and 3) infarction of the glomer-

But K1mmela tiel and Wilson {29) state that "Pro-

ductive endarteritis differs from the pure degenerative
arter}osclerosis, that in the diffuse form it is invariably associated with high blood pressure.

It is re-

garded as a response to a particularly severe type of
hypertension.

Arteriolitis is closely related to renal

insufficiency and is found in cases terminating in
uremia; however, when death occurs before this end-stage
is reached, necrotizing arteriolitis may be entirely
absent.
At present it is generally agreed that the characteristic feature of malignant hypertension is the
presence of necrosis and endarteritis of the renal arterioles.

The necrotizing and endarteritic process in-

volves the afferent and interlobul_ar arterioles and may
extend into the glomerulus.
very widespread.

This process is sometimes

Both intima and media may be involved,

and the various elements of the vessel wall become indistinguishably fused with one another.
the involved vessels is very connnon.

Thrombosis of

In most, if not

all, of the cases there is a we11-marked endarteritis
of the small renal arteries and arterioles.

It consists

~

I
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of connective tissue thickening of the intima; endothelial proliferation is frequently well-marked.

Some

of the glomeruli are atrophic or hyaline as in the benign type, though these lesions are generally widespread.
In addition there may be changes which resemble those of
glomerulo-nephritis, but are not diffuse.

The tubules

present the same atrophic and degenerative changes as in
the benign form; however, owing to the rapidity of the
process, the degenerative changes in the tubular epitheliwn are generally much more striking •. Hyaline
droplet degeneration may be especially prominent.

The

tubules often contain blood.(18)
Keith, Anderson, and Kernohan (28) in their
studies of 81 cases found that the vascular lesions of
malignant hypertension are hypertrophy in the media,
and in some cases also intimal thickening involving the
arterioles of all the organs and tissues of the body.
They found that the ratio of the wall to the lumen of
the arterioles is .1 to l in cases of malignant hypertension, while in normal individuals the ratio is l to
1;5 or 2.5, averaging about l to 2.

They also

obse~ved

that in cases of benign hypertension the ratio approached
normal.

They made a study of the arteriolar injury in

these cases by studying a biopsy of the pectoral muscle
and later found this procedure helpful in diagnosis.
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Koenigsberger (33) and his associates, in their
report of ·a case of malignant hypertension, state that
early in the disease a microscopic study of a piece of
pectoral muscle showed that the arterioles were wide
open but there was a little early proliferation in the
walls.

About twenty months l.a ter a second biopsy was

made, and marked proliferative changes with complete
closure of some of the arterioles was found.
Andrus (3), in his study of 137 specimens of
pectoral muscle taken from routine autopsy material
which included 32 cases with hypertension, found that
"The degree of fibrosis was most marked in cases of
severe hypertension.

There was a somewhat greater aver-

'
age amount of fibrous tissue in the walls of the ar-

terioles in hypertensives than in non-hypertensives of
the same age group.
show marked fibrosis.

All cases of hypertension did not
No cases of marked fibrosis were

seen before the 29th year of life.

After that age it

was encountered with increasing frequency, although
many persons of advanced age show only minimal degrees
of fibrosis.

The wall to lumen ratio was determined by

the contraction of the vessel which was estimated by
the length and tortuosity of the intimal

el~stic

lamina."

From his study he found that "It was not possible to distinguish between hypertensive and control patients by
examination of the small arteries and arterioles of
pectoral muscle."

CHAPTER V
PATHOGENESIS
The pathogenesis of malignant nephrosclerosis
begins with the advent of a generalized arterial hypertonici ty, which brings with it hypertension.

The hyper-

tension, at first transient, later becomes more or less
permanent and may continue for years without further
changes in the arteries..
velops in the

art~ries,

Nhether or not sclerosis de-

1

and which vascular bed is se-

lected, depends not on generalized arterial hypertonus
itself but on local, peripheral, vascular dissociations. (43)
Ohler (39) states that "No pathological or
clinical difference of moment other than the rate of
progression are noted between the malignant form and
the usual syndrome of hypertension."

No adequate ex-

planation of this difference has been presented.
Keith (25) found that

90~

of these patients

with malignant hypertension die within four years, but
he is unable so far to offer a satisfactory explanation
for the extreme rapidity of the course of this disease.
From the reports it is apparent that the process
of involvement is primarily a vasospastic process of unknown etiology which later leads to arteriosclerosis.
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The hypertension is present before sclerotic changes
take place.

Stieglitz (44) illustrates in his chart

on the pathogenesis of hypertension the changes which
probably occur in the circulatory system where hypertens ion axis ts •

THE PATHOGENESIS OF HYPERTENSION

1.
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of arteriolar musculature
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9.

t
2.
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muscle fibers

i
3.
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4.

more
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'
6.

t

Muscular
EXHAUSTION .AND
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Muscular
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)
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7.
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Shapiro (43) concludes that ''There is no funda'
mental difference in the pathogenesis of benign and

malignant nephrosclerosis, whatever their respective
etiologies may be.

Both depend, however, not on glom-

erular ischemia or on arteriolor occlusion, but on a
hyperemia associated with retardation of flow."

This

conclusion was suggested by a histologic study, checked
by a series of experimental injections.

The retarda-

tion is based on a neurogenic dissociation in reaction
between arterial constriction and peripheral dilatation.
The changes that follow were analyzed on the basis of
Ricker' s views on .t>enal hemodynamics.

Moderate r etar-

datlon leads slowly to the o.t>ganic changes of the benign nephroscle.t>osis.

Severe retardation rapidly in-

duces the pathological changes of malignant nephrosclerosis
and terminates in uremia.

"Malignant nephros clerosis

is therefore accepted simply as an 'atherosclerosis
renum accele.t>ata gravis 1 ."

'

CHAPTER VI
SYMPTOIVIATOLOGY
Keith, Wagener, and Kernohan (27) describe
malignant hypertension as a clinical condition with
the following characteristics:

Persistent hypertension

with a progressively downward course, moderate or no
renal failure, absence of

an~mia,

cardiac hypertrophy,

and distinctive changes in the retina.

Anatomically

they emphasize the widespread involvement of the arterioles of the entire body.
Different standards for the estimation of normal
pressure have been proposed, and it is a matter of choice
of the individual as to what he shall consider as normal.
Major (35) considers as abnormal all elevations in systolic blood pressure above 140 mm Hg. and in diastolic
pressure above 100 mm Hg.

He states that "It cannot be

stressed too strongly that blood pressure is ari extremely
variable thing and may be markedly elevated under the
influence of exercise and ~xcitement, and conversely,
be markedly lowered by rest and especially sleep."
Keith and his associates (27), as well as most authors
on this subject, agree that the variation in the blood
pressure readings in malignant hypertension is much less
marked than in benign hypertension.
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Murphy and Grill (38), in their study of 16 selected cases, observed that the hypertension of this
group did not show the fluctuation seen in the early
stages of the so-called "benign 11 group.

They were un-

able to bring about a remission as is often seen in the
benign form, but the hypertension persisted high from
the onset until the end.

All their cases showed either

a choked disk or retinal edema accompanied by hemorrhages.
The retinal changes were indicative of various degrees
of neuroretinitis.

They concluded that malignant hyper-

tension differs from benign in degree only.
The diastolic tension represents the peripheral
resistance to the circulation and therefore, indirectly,
is an expression of the tonus of the arterioles.

Hyper-

tension is an arteriolar disease, the systolic tension
represents the diastolic resistance plus the force of
the left ventricle to overcome this resistance.(36) .The
very high fixed blood pressure, which is characteristic
of this condition, is indicative of a marked and permanent increase in the

va~cular

resistance.(15)

McCloud (36) states that "As a general rule, the
diastolic pressure will be found to be much more constant
than the systolic, and of much more prognostic importance. 11
Keith and his co-workers (28) found that 95% of their
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patients with malignant hypertension had a diastolic
pressure of 140 mm Hg. or more.
Koenigsberger, Bannick, and Beaver (33), in
their case report, noted that the progression of the
arteriolar disease and hypertension continued until
the patient died of combined cardiovascular and renal
insufficiency, about two years after the onset of his
illness.

During this time, from the first examination

at which time the blood pressure was 180/140, he did
not have any periods of remission, but the blood pressure continued to increase and maintain the greater
pressures.
The symptomatology may be outlined on the basis
of the organ that produces the predominating symptoms
in the terminal phase as follows (39):
Heart
Early - Increased fatiguability
Some dyspnea
Palpitation-pounding
Precordial pain, aching, soreness
Late - Paroxysmal dyspnea
Signs of congestive failure
Angina pectoris
Brain
Nervous irritability
Changes in disposition
Headache-vertigo
Light-headed or floating sensations
Head and ear noises
Bad dreams
Memory changes
Cerebral spasms
Hemorrhage-thrombosis
Ocular symptoms

Kidney
Frequently no signs of damage
Nocturia
Fixation of gravity
Albumin and casts
Showers of red cells
Nitrogen retention
Uremia
One of the earliest symptoms commonly observed
in hypertension is headache.

The headache wakes the

patient in the morning, persists during the forenoon,
but disappears in the afternoon.

It is occipital in

location, throbbing in character, and may continue
throughout the course of the condition.

Such headaches

are much intensified by certain movements, such as
coughing, and are often very difficult to relieve.
Another type of headache accompanying hypertension,
even more frequently observed, is a dull heavy headache.
This type is not so severe but more constantly present,
persisting all day and rendering mental effort diffi•cult.

It is more aggravated by any physical effort and

interferes with the patient's slumber.

Many patients

describe it as a peculiar heaviness or cloudiness of the
head which they are unable to clear up.

This type of

headache is not paroxysmal, is not so severe as the occipital type, does not prostrate the patient or render
him totally incapable of sustained mental or physical
effort, but its persistent character makes it a serious

r.
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and continuous handicap.

While it is more easily con-

trolled by drugs than the throbbing occipital type, its
very persistence and the necessity for control depress
and discourage the sufferer.
Other types of headache are occasionally seen.
Some patients suffer from paroxysmal attacks of headache.

This type is accompanied by nausea and followed

by long periods of complete relief.
ly those seen in migraine.

It resembles close-

In some instances the par-

oxysmal attacks are general throughout the head, while
at times the area of pain is sharply localized such as
severe pain in the region of the eyes, or in the occipital region.

Besides headache an early symptom is dyspnea.

This dyspnea is not so marked or so crippling as in the
later stages of the disease but is nevertheless quite ap-

.

parent.

The patient, like the suffe.ter'from cardiac

disease, may have dyspnea on exertion or dyspnea at
night.

These attacks may be present only to a slight

degree after much exertion or they may be very marked.
Many patients showing these symptoms present no evidence
of cardiac insufficiency, and the symptoms must be interpreted as' signs of cardiac fatigue even before evidance of cardiac disease has appeared.
Quite as frequent as dyspnea is another symptom
of cardiac fatigue - precordial pain.

Usually the patient

!""" .

I
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complains of a dull pain or sensation of heaviness over
the heart extending over the entire precordial region,
having no paroxysmal character but lasting for hours.
Occasionally the precordial pain appears as a sudden
paroxysm, resembling and indeed at times indistinguishable from that of angina pectoris.

This type of pain

is rarely an early symptom of arterial hypertension.
The above symptoms of headache, dyspnea, and precordial
pain are, in the majority of cases, the earliest symptoms of hypertension to be noted.
On physical examination only one distinctive
finding presents itself - an elevation of blood pressure.

As the disease progresses, arteriolar fibrosis

gradually appears.

These changes are usually most marked

in the brain, in the heart, and in the kidneys.

The

specificity of these changes for these three organs plays
the dominant role in the appearance of symptoms.

Either

cerebral, cardiac, or renal symptoms may predominate although all three may be present in varying degrees.(35)
Keith and his associates {27) divide their cases
of malignant hypertension on the basis of symptoms and
clinical findings into four types:

1) Cerebral type,

2) cardiac, 3) renal, and 4) combined type.

This depends

upon the type of symptoms that predominate, while the
last group may present symptoms of disturbance in all three.
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Cerebral Symptoms
Headache, which, as noted, may be a very early
symptom, becomes more severe as the disease progresses.
Both the severe morning occipital type and the dull heavy
persistent type are intensified.

Severe paroxysms of

headache may be produced by either mental or physical
exertion.

Worry or nervous tension following business

conferences may produce a severe headache.

Sleepless-

ness often induces attacks of headache.(35)
Vertigo is a common type of cerebral symptom.
Many patients suffer from vertigo only when they are
standing or walking about; others are attacked when they
are lying down.

John Hunter's description of his symp-

toms when lying down, "the giddiness and the idea of
being suspended in the air," is an accurate picture of
the sensations experienced by many sufferers of arterial
hypertension.

It should be stressed that these symptoms

may be present in a patient with cerebral arteriosclerosis who have a normal blood pressure. Some patients
'
with arterial hypertension show a type qf vertigo typical of Meniere's syndrome with dizziness, vomiting,

'

tinnitis, and nystagmus.

In addition to these symptoms

such patients may show great mental dullness, lethargy,
or even partial unconsciousness.

In such patients it

is probable that the cerebral circulation is inadequate
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to carry on the normal cerebral functions when the blood
pressure is lowered by treatment.

Under these conditions

there is a very obvious contraindication to attempts to
lower the patients blood pressure to normal.

The mental

state of hypertensives presents many features of great
interest.

In the earlier stages of this disease certain

characteristics are well marked.

Most hypertensives are

ttnervous 11 and their mental state is one of continued
tension.

Such patients, although they may deny somewhat

indignantly that they are nervous and may present a calm
and almost phlegmatic exterior, are far from calm within.
As the disease progresses certain mental symptoms may
appear so that frequently the patient shows a definite
change in personality.

A man who has formerly radiated

good health and good spirits becomes gloomy and depressed
and constantly thinks and talks about his affliction.
Some of these patients are depressed because of the fear
of an apoplectic sefzure while others have fear of becoming insane.(35,39)
Eye snn.ptoms in a great number of hypertensives
appear as degenerative vascular changes in the retina.

'

Many patients first become aware that they suffer from
hypertension upon consulting an ophthalmologist,f'or
f'ailing vision, with the result that hemorrhages in the
retina are discovered..

Not inf'requently disease of' the

l"'I •
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retina is discovered only after the patient has had a
severe hemorrhage resulting in partial blindness.

In

some patients the impairment in vision is slight and
leads him to believe that he needs only a change of
glasses, while in other patients there may be a hemianopsia or such severe impairment that the patient no
longer recognizes familiar objects.

Many patients who

have experienced severe retinal hemorrhage suffer from
severe photophobia and will not venture outside a
darkened room.

As the hemorrhage is absorbed and re-

pair in the retina takes place the photophobia gradually disappears.(35,18)
Wagener (47) states that "The predominant and
most interesting vascular feature of the retinal picture
in the severe and rapidly progressive forms of hypertension unquestionably is arterial constriction."

He finds

that arterial constriction which is definitely spastic
is the f'irst visable change in the retinal vessels in
cases in which hypertension is rapidly rising.

It is

more readily studied when it is seen before the onset
of retinitis, though it is more striking in the severe
type of' retinitis.

In association with the distinct and

generalized spastic constriction of the retinal arteries
is the generalized edema of the retina, hemorrhages,
cotton wool patches, and particularly hyperemia and
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measurable edema of the disk which may reach the height
of 5 to 6 diopters.
In the past, as early as 1884, Michel recognized
the serious prognostic importance of retinitis in cases
of chronic nephritis; some of the patients in all probability had

m~lignant

hypertension.(27)

Keith and his associates (27) describe the retinal
picture as follows:

"A papilledema is present, usually

not of marked extent, with a hyperemic disk unless. marked
anemia is present.

The veins are full, engorged and show

nicking at the arteriovenous junctions.

The artel:'les are

very narrow, contracted, and irregular in caliber.

Hem-

orrhages and white spots (exudate) may be scattered
throughout the fundus.

The distinguishing feature be-

tween this retinitis and the retinal changes found in
benign hypertension and arteriosclerosis is the blurring
of the disk margin.

Arterial change and even fundal hem-

orrhages and exudate may be present without a true retinitis."
Fishberg and Oppenheimer (19) have come to the
conclusion that "The traditional unitary conception of
•albuminuric retinitis' should be discarded; it is of
great diagnostic and prognostic importance to differentiate threeophthalmoscopic pictures that may appear
in patients suffering with diseases characterized by

41

arterial hypertension:

1) Retinal arteriosclerosis and

arteriosclerotic retinopathy, 2) malignant hypertensive
neuroretinitis, and 3) choked disk due to increased intracranial pressure.

Eye changes appearing identical

with those of malignant hypertensive neuroretinitis may
be found in glomerulonephritis and essential hypertension.

It is present frequently in the hypertensive tox-

emia of pregnancy with or without eclampsia gravidarum."
Wagener (48) contends that "It is obvious that
sclerosis of the retinal arterioles is associated with
sclerosis of the arterioles of the entire body and is
a sign of hypertensive disease and not of arteriosclerosis.

If the patient shows sclerosis of the re.tinal

arteries, the disease is the result of hypertension,
entirely or in part, even though the blood pressure is
normal or low at the time of examination.tr
In the later stages of hypertension when the
arterial disease has become more advanced, we may see
the more severe or even terminal symptoms of cerebral
hemorrhage.
...

A cerebral hemorrhage may be preceded by

premonitory symptoms of numbness in the arms or legs,
thickness in articulation, or may occur without warning when the patient seems to feel unusually well.
The most connnon .result of cerebral hemorrhage is a
hemiplegla, although there may be paralysis of only

r-

111

i
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one arm or of one leg or of one side of the face.

A

typical apoplectic seizure, with or without complete
loss of

consciousnes~

may be preceded days or weeks or

even months by lesser atypical attacks; the latter may
produce a partial paralysis of the arms, legs, or face
with great difficulty in articulation, the attacks lasting only a few hours and clearing up without any signs
of paralysis.

Such transitory attacks have been con-

sidered by many as due to a temporary spasm of the
cerebral arteries.

The appearance of cerebral hemor-

rhage usually marks the beginning of the terminal phase
in arterial hypertension.

Many patients succu.mb to the

first attack, but more often the patient survives the
'

first attack to succumb to a later second or third attack.

Patients are occasionally seen who are uncon-

scious from cerebral hemorrhage and yet show· no evidence
of paralysis of the arms, legs, or of the face.

Such

patients at autopsy show massive hemorrhage into the
ventricles with no involvement of the cerebral cortex
or cranial nerves, and in such instances death is usually due to respiratory failure.

In addition to these

cerebral symptoms due to hemorrhage in the brain, patients may show severe cerebral symptoms produced by
increased intracranial pressure.
caused by edema of the brain.

This pressure is

Prominent among these
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symptoms are intense headache, vomiting, and marked
twitching or even convulsive attacks involving the arms
and legs.

An ophthalmoscopic examination shows a marked

choked disk in both eyes often as extensive as that seen
with brain tumor.(35)
Renal Symptoms
A certain percentage of patients, variously estimated at from one-third to one-fourth of the total
number, succumb to renal insufficiency.

In these pa-

tients the renal symptoms are in the foreground, and
while cerebral and cardiac symptoms are both connnonly
present, they do not dominate the picture as in other
patients.

The cllnical picture is well described in

the older textbooks as chronic interstitial nephritis.
The earliest and most significant symptom is a persistent nocturia.

This may appear before the patient com-

plains of any cerebral or cardiac symptoms.

The patient's

urine is increased in amount and shows a low specific
gravity, usually 1.010, 1.005, or even lower.

At times

there are few casts present and a faint trace of albumin;
at other times there are no casts and the urine shows no
albumin.

The night urine instead of showing a higher

specific gravity than the day urine shows the same.

This

inability to concentrate urine is one of the early features

r'

of this form of the disease.

Another striking charac-

teristic of this type is the chronicity; however in the
malignant type the course is more often rapid from the
time the patient is first seen by the physician, though
the histories on these patients often show that noctur1a
has existed for a long time.
The patient begins to complain of headaches, not
so severe as in the cerebral type, but sufficiently severe to interfere with normal physical and mental exertion.

The patient usually becomes aware of a pounding

or aching of his heart when he performs his accustomed
physical

t~sks.

Epistaxis is common in this type, and

so a severe nose-bleed may cause the patient to seek the
aid of his physician and thus discover that he is suffering from an elevation of blood pressure.

The exper-

ience of a severe nasal hemorrhage may call the patient's
attention to his disease long after he has neglected the
premonitory warnings of nocturia.
In the late stages of the renal type, the clinical picture ls often indistinguishable from that of
\

diffuse chronic nephritis.

The kidneys which have for

so long excreted large quantities of a thin urine with
a low specific gravity now begin to fail.

The urine

becomes scanty, of a higher specific gravity, and contains showers of casts, and a large amount of albwn1n.
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The blood chemistry, which has been nol:'lnal for years,
now shows characteristic alterations.

The nonprotein

nitrogen, urea nitrogen, and creatinine values begin to
climb.

Some.patients in the terminal stages succumb

after total suppression of the urine and with uremic
convulsions.

More commonly, however, they show the

terminal symptom of a sudden cardiac failure with a
fall in blood pressure and edema of the lungs.(35,29)
Cardiac Symptoms
Dyspnea and cardiac pain occur frequently as
early symptoms.

Both are probably the results of the

attempt by the heart to adjust itself to the increased
load of high blood pressure.

As the disease progresses

and the adjustment takes place both symptoms may disappear.

Later the disease becomes more severe, the heart

begins to fail, and cardiac symptoms may again appear
and dominate

th~

picture.

The most familiar symptoms

of cardiac failure are shortness of breath, cyanosis,
and signs of chronic passive congestion.

Examination

of the heart shows marked enlargement, especially to the
left, frequently a systolic blow at the apex, and in the
later stages especially, a gallop rhythm.

A true gallop

rhythm is, in the vast majority of cases, found in the
failing heart of arterial hypertension.

This

characteri~tic
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ttu:aee-sound rhythm is produced by the appearance of a
third sound which recent studies have shown to be auricular in time and produced probably by the auricular
systole which becomes audible.

It should not be con-

fused with the normal third heart sound which is ven,

tricular in origin.
An attack of typical cardiac asthma, appearing
during the night and producing extreme distress for a
few hours but gradually subsiding, may first attract
the attention of the patient to his cardiac disability.
Such patients may rise the following morning feeling
reasonably well, retaining only the memory of the hours
of distress during the night.

A similar set of symptoms

may be produced by transient attacks of pulmonary edema.
Occasionally a patient sufferlng from arte.t>ial hypertension may succumb to a sudden attack of pulmonary edema,
accompanied by a precipitous fall in blood pressure.
In addition to cardiac failure associated with
a gradual increase in the size of the heart, other cardiac complications are frequently noted.

Auricular

fibrillation has been observed in certain patients, especially those in the fifth or sixth decade of life.
Such patients often show at necropsy a widespread m.yocarditis with extensive pathological changes in the
coronary vessels.

Coronary occlusion is another cardiac

rI
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complication of arterial hypertension which is noted
with increasing frequency.

Thrombosis in other vessels

of the body, particularly in the veins of the arms and
legs, are noted in some patients.

Sudden death in hyper-

tension, often attributed to cerebral hemorrhage, is in
many instances the result of coronary occlusion.
Anginal attacks resembling those seen in the
earlier stages of arterial hypertension are often seen
in the later stages 'When they have a tendency to become
more severe.

Such patients may have typical severe at-

tacks of angina pectoris.

Certain disturbances in the

heart rhythm and in the quality of the pulse are often
observed.

Extra-systoles are very common in arterial

hypertension, an irregularity often observed by the patient, and the source of apprehension.

A pulses alternans

may be observed, particularly in patients with a failing
myocardium.

The appearance of this symptom here carries

its usual unfavorable prognosis.
The estimation of the blood pressure during the
myocardial failure does not, as is sometimes assumed,
show a lowering of systolic and diastolic pressure.
During the early stages of myocardial insufficiency the
blood

p~essure

is often elevated above its usual height.

If the myocardial failure is not relieved, the blood
pressure may then fall rapidly.

The action of digitalis
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in myocardial failure often appears paradoxical, since
its administration during the early stages of failure
produces a fall in blood pressure; while in the later
stages.of failure it causes an elevation in blood pressure.
While numerous complications of the heart may
supervene, it should be stressed that the most connnon
complication is that of gradually increasing myocardial
failure.

The patient is aware that his heart is suffer-

ing under a gradually increasing load; he feels its forceful beats with occasional dropped beats; he experiences
sudden pain in his precordium; he notes a gradually increasing dyspnea; and

fina~ly

takes to his bed unable to

perform his usual tasks or even to move about.the room
because of breathlessness and weakness.(35,6)
Keith and his associates (27), in BMR determinations on 39 cases of malignant hypertension, found the
rate normal in 14 cases and in 17 cases the rate varied
from +10 to +20, in 3 of these small adenomas of the
thy~oid we~e

present, but clinical symptoms of hyper-

thyroidism were not present.

In 8 cases the rate was

between +20 and +40, adenomas present in 2 cases but no
evidence of hyperthyroidism.

CHAPTER VII
DIAGNOSIS
The diagnosis of malignant hypertension is not
always easy; however, in the foregoing chapters the
clinical manifestations of this condition have been
With this clinical picture in mind i i should

given.

not be difficult to decide when we should consider
the possibility of malignant hypertension in an undiagnosed case of hypertension.
Characteristic eye findings, etc., upon which
the diagnosis depends have been given previously.
Ernestene and Snyder (17) have suggested a histamine

, il

flare procedure as an aid in identification of cases
of malignant hypertension.

The area of the histamine

.,

I

flare is usually diminished in patients with malignant

l

hypertension, and with few exceptions is reduced below

~ .

normal or to the lower limits of normal in the presence

l

; .

'

~

of hyper tens ion of the inte.t"media te grades·.
tions

on

Observa-

the area of the flare should prove a useful

adjunct in distinguishing malignant from benign hypertension.
A most careful study is often essential in dif-

ferentiating between malignant hypertension and conditions which often

simulate the clinical picture observed
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in malignant hypertension.

According to Keith and his

associates (28) the distinction between benign and
malignant hypertension
study of fresh tissues.

ca~not

be made on a histologic

Their study indicates that

there is with hypertension a diffuse disturbance of the
arterial vascula.r system, and any cause that will produce diffuse vascular disturbance and benign hypertension will also produce malignant hypertension.

There

may be a gradual transition from the benign to malignant hypertension, or the change may be very abrupt.
However, they found that in many cases of malignant
hypertension the wall to lumen ratio of the arterioles
was 1 to 1, while in.most benign cases the ratio ap.
preached normal, that ls, 1 to 2.
Owing to the reciprocal relationship of hypertension and kidney disease, the later stages of both
conditions often present great difficulty in differentiation to both pathologist and clinician.(36)

The chief

points of distinction from glomerulonephritls are the
age incidence, the characteristic retinal picture, the
\

absence of anemia, and the frequent adequacy of the
renal excretion.

The characteristic histologic obser-

vation is diffuse general hypertrophy of the arterioles.(28)
In relatively young people with arterial hypertension
it may be difficult or at times impossible to decide
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whether the condition is due to chronic glomerular
nephritis or to malignant hypertension.(14}
Keith, Wagener, and Kernohan (27) in differentiating between chronic nephritis and malignant hypertension found that in malignant hypertension the edema
of the retina is less extensive and less dense, and
there is little tendency to the formation of peripapillary snow-bank exudates.
disk is in

ma~ked

The hyperemia of the

contrast to the anemia of the disk

and the retina that is seen in the retinitis of
nephritis.

Sclerosis of the retinal arterioles is

always present in malignant hypertension and is usually
absent in chronic nephritis.
Kimmelstiel and Wilson (29), in their criteria
for the differential diagnosis of diffuse
, glomerulonephritis and malignant hypertension, state that "In
making the diagnosis of diffuse glomerulonephritis the
most important feature is the diffuseness of the glomerular lesions.

In the acute and subacute stages the

clinical and histological pictures are sufficiently
\

characteristic to make the diagnosis free from doubt.
It is in the chronic stage, the so-called secondary
contracted kidney, that difficulties arise.

The diag-

nosis is based on the predominantly diffuse glomerular
l
.f

t.

lesion in glomerula_rc nephritis, especially in cases

r-~·
f

·· ., "'11111f
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where the clinical data is inclusive."

In cases of

malignant hypertension they found that histologically
the kidneys show all degrees of arterial and arteriolar
changes of different types, overshadowing any glomerular
and tubular lesions which may be present.

Clinically

renal involvement may or may not be evident.
Bell and Clawson (6) point out that the following findings are characteristic of chronic glomerulonephri tis and aid in differentiating between this condition and malignant hypertension.

Chronic glomerular

nephritis shows typically only moderate cardiac
trophy and hypertension.

hyper~

Secondary anemia is always

present in the advanced stages.

There may be dyspnea

and edema, but there is no cyanosis or passive congastion of the liver.
insufficiency.

Death is nearly always due to renal

Sclerosis of the retinal arteries is

seen only in cases of many years duration.

Apoplexy

and coronary disease seldom occur in glomerulonephritis.
The majority of patients are under 40 years of age.
The possibility of confusion in diagnosis often
arises in differentiating between malignant hypertension
and cerebral lesions, as is pointed out by Griffith (21).
He reports the great similarity of the findings in malignant hypertension and a mass lesion of the brain, with
headache and choked disk as the outstanding symptoms in
each condition.
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Confusion sometimes arises in differentiating
between malignant hypertension and hyperthyroidism
with hypertension.

Wohl (51} reports a case, present-

ing symptoms in which it was, even after prolonged observation in the hospital, difficult to decide whether
the patient was suffering from malignant hypertension
or hyperthyroidism complicating the hypertensive state.
However, the patient improved markedly with iodine
therapy.

Rose {41) reports a case which presented a

similar problem.

The patient, a woman 36 years of age,

had symptoms that simulated hyperthyroidism - increased
basal metabolism, associated with tachycardia, tremor,
slight prominence o:f the eyes, nervousness, and weight
loss, and a blood pressure of 240/160.

But the thyroid

was not enlarged and no improvement was noted after administration of lugols solution.

A thyroidectomy was

performed, but the BMR maintained its previous elevation after the operation, and microscopic sections of
the gland showed no evidence of hyperthyroidism.

They

concluded that this patient was suffering :from malignant hypertension.

CHAPT:E!R VII I
PROGNOSIS

Most authors agree that the prognosis in cases
of malignant hypertension is very poor.

Keith and his

associates (2?), in their study of 81 cases, found that
the onset of symptoms appeared from one month to six
years previous to admission to the hospital.

Most of

these cases died within a year.
Favorable features in the prognosis:
1. Age.

The older the age at which increased

pressure appears the better the prognosis.
2. Patients with high blood pressure showing
marked changed in the larger peripheral
vessels and little alteration in the retinal
vessels and aorta may be viewed with much
less concern than those cases showing mal'ked
changes in the smaller al'teries.

This is

particularly true 'of those cases showing
normal or only slightly elevated diastolic
pl'essure.
3. Cases which l'etain their capacity to respond
to exercise cal'l'y a better prognosis than
those which have lost this capacity.
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Unfavorable features:
1. Age.

Serious prognosis in young people.

2. Relatively high diastolic pressure.
3. Family history of vascular disease.
4. Evidence of degeneration in different systems, as the heart, kidneys, brain and
digestive system, diabetes.
5. Failure to give normal response to exercise.
6. Low systolic pressure.(14)
It is evident that the clinical picture of malignant

h~pertension

as has been given in the foregoing

paper falls into the second group with an unfavorable
prognosis.
Schisler (42), as well as most clinicians, is
of the opinion that the diastolic pressure is a better
guide to the prognosis than the systolic.

McCloud (36)

states that "A certain degree of advanced blood pressure cannot in all cases have the same significance with
respect to life duration, for the reason that temporary
rises in blood pressure occur as a result of various
temporary factors such as excitement and fatigue as seen
in cases of so-called high strung individuals."

He adds

that an elevation of blood pressure associated with the
other symptoms of malignant hypertension is of much more
prognostic importance than the blood pressure readings
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alone, as a person with an elevated blood pressure and
classed as a benign hypertension may live a normal span
of life, while the individual with malignant hypertension is doomed to die within a relatively short period
of time despite treatment.

r , ·llllllllf

CHAPTER IX
TREATMENT
Treatment on the whole is unsatisfactory.

The

part played by suggestion as well as the spontaneous
fluctuations in blood pressure make it extremely difficult to evaluate any specific effects of treatment.(14)
Innumerable measures are available in the treatment of essential hypertension, as diet, mental and
physical rest, drugs, organotherapy, physical therapy,
venesection, and many others.

However, it is generally

agreed that cases of malignant hypertension do not respond to treatment as do the benign cases and that these
cases run a rapidly fatal course in spite of the therapy.
Splanchnic nerve resection has been the only
treatment that has possibly altered the course or has
shown any appreciable improvement in this condition.(l)
Koenigsberger (32) reports a case of malignant
hypertension in a man, age 44, whose blood pressure was
200/130 and showed some papilledema, no exudate, no
hemorrhages, and only moderate sclerosis and notching
of the retinal vessels.

Under spinal anesthesia the

left greater and lesser splanchnic nerves were resected.
The patient was discharged from the hospital ten days
later, symptom free.

Subsequent check-up six months
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later showed his blood pressure to be 165/100 and the
eye grounds normal except for evidence of very moderate arterial thickening.

Again eight months following

operation the blood pressure was found to be 130/100
and no papilledema or return of symptoms.
that

11

He states

The object of this procedure is to break the

viscious circle; the more hypertension the more arteriosclerosis, and the more arteriosclerosis the more
hypertension.

By releasing part of the vascular bed

from sympathetic control, the resultant vasodilation
will mechanically reduce the vascular tension."

He

warns that too few cases are so far reported to evaluate the perpianence of this result.
Heuer (22) reports a series of 9 cases in which
anterior spinal nerve root section was performed, with
good results in seven cases, and two deaths which could
not be attributed to the operation as the patients were
in the terminal stages at the time of operation.
Crile (11) reports a series of cases of operations on the adrenal sympathetic system, and he noted
that cases of malignant hypertension post-operative
showed:

Blood pressure more completely stabilized at

a lower level, improvement in eye grounds and in kidney
function, as well as in the general well-being of the
patient.
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Bl'own (7) reports 2 cases of malignant hypertension in which a sympathectomy was performed.

The

left splanchnic nerves were removed to separate a sufficient amount of the arteriolar bed from the vasomotor
center so as to prevent, to a large degree, these rapid
and excessive changes in the systemic blood pressure.
They were successful in lowering.the blood pressure,
though not to normal, but sufficient to relieve symptoms and show a clinical improvement.
Rose (41) in view of the fact that an elevated
basal metabolic rate is frequent in malignant hypertension, considered the possibility of attempting to alleviate the manifestations of malignant hypertension by
removal of the greater part of the thyroid gland, in
a case accompanied by a constantly elevated basal metabolic rate.

It was hoped that this would relieve the

tachycardia and cardiac overactivity and possibly reduce the blood pl'essure below the poir:rtwhe.t>e it might
threaten an acute cerebral vascular accident.

They

realized that hypertension is at times associated with
hypothyroidism, and the blood pressure might well remain unaltered after the operation.

In their case the

subtotal thyroidectomy was performed without effect
upon the usual fatal course of malignant hypertension.

~---

-------~-~-~-----------------------

60
Most patients with malignant hypertension have
been treated along the same lines as is the accepted
treatment "for benign essential hypertension; that is,
in the following two ways:

1) By lessening the ac-

tivity of hypertensive influences such as nervous
strain; and 2) by guarding against the serious effects
of a permanently increased blood pressure, especially
cardiac insufficiency and apoplexy.
Briefly, such treatment includes rest, sleep,
diet, exercise, routine activities, warm climate, regulation of bowels, erythremia, foci of infection, vasodilator drugs, sedatives, and frequent visits to physician and placing full responsibility upon him.
Attention to the above factors is a distinct aid in
treatment of malignant hypertension, and since about
60~

die a cardiac death, cardiac symptoms should be

watched, and the use of digitalis resorted to at the
ea~liest

signs of heart failure.

Headaches, when due

to inc'reased intra cranial pressure, can often be relieved by the use of caffeine or intravenous sucrose
and the usual remedies.(37)

The treatment resolves

itself into symptomatic treatment.

The surgical treat-

ment is not as yet an established mode of treatment
though it seemingly has possibilities.

It is generally

agreed that in most cases of malignant hypertension the
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rapidly progressive course terminating fatally cannot
be appreciably altered by any treatment now available,
with the exception of the surgical treatment which has
only been investigated by a few clinicians.

CONCLUSIONS

1.

Malignant hypertension is a distinct clinical entity
of unknown etiology, characterized by a persistent
hypertension, moderate or no renal failure, distinctive changes in the retina, cardiac symptoms and
hypertrophy, cerebral symptoms, diffuse changes in
the arterioles, productive endarteritis and arteriolitis, and early sclerosis in arteries of kidneys
produced by a continuous vasospastic process, rapid
course, terminating fatally through failure of one
or more organs.

2.

The"exact cause of malignant hypertension is unknown,
though contributory factors such as heredity constitution, infections, menapause, environment, emotional,
.economic, and physical stresses, tobacco, coffee,
alcohol, etc., apparently play an important role in
the cause of this condition.

Theories as to the

cause of malignant hypertension, assuming the presence of a pressor substance in the blood or toxins
in the blood stream or some vasomotor disturbance,
have been given to explain the histological changes
but these are only hypothetical.

It can be con-

cluded that the sclerotic changes in the arteries
are due to a marked continuous vasospastic condition
of the arteries.
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3.

The most characteristic pathological findings are
productive endarteritis and necrotizing arterlolitis of the kidneys.

The pathological picture is

distinctly different from that found in benign
hypertension and in glomerulo-nephri ti_s.
4.

In can be concluded that this pathological picture
is produced by a generalized arterial hypertonlcity
associated with hypertension, which results in nutritional and degenerative changes in the arteries
because of the vasospasm.

This leads to sclerosis

of the arterioles.
5.

The most constant symptoms are persistent hypertension with a diastolic pressure above 120, moderate or no renal failure except in some terminal
cases, distinctive changes in the retina, cardiac
symptoms and hypertrophy, and cerebral symptoms.

6.

The prognosis is very unfavorable.

Malignant hyper-

tension runs a rapid course, terminating fatally
through functional failure of one or more organs;
usually within six months to two years after-the
onset of the symptoms.
7.

Treatment similar to that used in benign hypertension has been used, but from the results obtained this type of treatment does not seem to
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alter the course of the disease.

Surgical treat-

ment has resulted in conflicting reports as to its
benefits, and as yet its value cannot be estimated.
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